This is presumably attributable to a marked influence of ecology on the geographic distribution of Radiolaria. Similar patterns are seen in the distribution of living species. Radiolarians from Leg 6, Sites 47 through 52 are more closely related to those of equivalent age in California than to those of the lower latitude sites (Sites 53 through 60) in the western Pacific.
Hays (in press) has recently proposed a radiolarian zonation for the North Pacific, the general area in which Leg 6, Sites 44 through 52 occur. He defined three Pleistocene and one upper Pliocene zones based on piston core samples. Figure 1 shows the ranges of species and the limits and names of the zones proposed by Hays compared to zonations proposed for sections of similar age in equatorial regions.
Although some of the North Pacific species discussed by Hays (in press ) are estimated to range south only to 35°N, they occur in sufficient numbers in Leg 6 samples (from approximately 32°N) to permit the use of his zones. The tops and bottoms of the ranges of species are in the same sequence as Hays found them.
The Leg 6 samples range stratigraphically lower than those studied by Hays (Riedel and Sanfilippo, in press) . Above this S. peregrina Zone is the upper Pliocene Spongaster pentas Zone (on the basis of radiolarian zonation, the Pliocene is informally subdivided into upper and lower units) whose upper limit, defined on the basis of the last appearance of Stichocorys peregrina, is the same as the base of the North Pacific Lamprocyclas heteroporos Zone. Thus, for the high latitude samples, an interval equivalent to the combined S. peregrina and Spongaster pentas Zones and including the Miocene-Pliocene boundary cannot at present be subdivided (see Figure 2 ).
Some possibly useful datum levels below the base of the L. heteroporos Zone are noted below, but no new zones are proposed at this time.
Occurrences of Cenozoic Radiolaria in samples from Sites 47, 48, 49, 50 , and 51 are shown in Tables 1 through 5. Approximate positions of the zone boundaries are indicated in the column under "ZONE." These tabulations, as well as others in this report, contain only a small proportion of the total number of species present. Abundances are visual estimates indicated as follows: A -abundant, C -common, F -few, R -rare, plus sign -isolated single specimens, minus sign -absence after concentrated search.
2.1.2 Shatsky Rise Sites 47 through 50 are in a relatively shallow area of the western North Pacific covered with Mesozoic to Recent carbonates. Samples from these sites contain Cenozoic Radiolaria in the same age range (late Miocene to Quaternary) and of similar ecology. Although older sediments were cored, no Radiolaria of middle and lower Miocene or Paleogene ages were found. Some Mesozoic assemblages are discussed below.
Site 47 (32° 26.9'N, 157° 42.7'E; depth 2689 meters) At Site 47, three holes were drilled and cored. Wellpreserved Radiolaria are abundant in chalk oozes of late Miocene to Quaternary age. Below the late Miocene, Radiolaria rapidly disappear.
Samples from Hole 47.0 contain middle to upper Pleistocene Radiolaria. The single core from about 0 to 9 meters below the sea floor contains assemblages of the Stylatractus universus Zone at the bottom. Above these are similar assemblages consistently lacking S. universus but containing Druppatractus acquilonius, suggesting that they are in the lowermost part of the Eucyrtidium tumidulum Zone.
A single core, from about 96 to 105 meters below the ocean floor, recovered from Hole 47.1 contains a radiolarian assemblage including Stichocorys peregrina, thus indicating a late Miocene or early Pliocene age.
Hole 47.2 contains a continuous sequence of Radiolaria from the middle Pleistocene (about 9 meters below the ocean floor) through the upper Miocene (about 67 meters below the ocean floor A sample of fluid outwash was obtained from about 84 meters below the ocean floor in Hole 48.0. No Radiolaria were found in the small amount of available sample. Cores 4, 5 and 6 contain no Radiolaria while Cores 7 through 10 to a subbottom depth of about 69 meters contain poorly preserved Mesozoic assemblages. Core 10 also contains Cenozoic species, probably as drilling contamination.
Discussion
The long, continuous sequence provided by Hole 47.2 provides data which is sufficient to indicate the first appearances of several species that may be useful, with additional confirmation, for a further subdivision of the radiolarian zonation for the North Pacific region.
The first appearance of Eucyrtidium tumidulum occurs in Section 2 of Core 4 from Hole 47.2 (Table 1) . This
Low Latitude Sites

2.2.1
Zonation Cenozoic radiolarian assemblages were obtained during Leg 6 from the Philippine Sea and Caroline Ridge areas. South of 30°N, these are similar in species composition to those commonly encountered in equatorial regions. Riedel and Sanfilippo (in press) have proposed a radiolarian zonation for Leg 4 Radiolaria from the Atlantic Ocean including information from many other equatorial samples, both from ocean sediments and outcrops on land. This zonation is applicable to Leg 6 Figure 2 1 with species ranges as given by Riedel and Sanfilippo. Certain conventions regarding the correlation of Riedel and San-filippo^ zonation with subdivisions of Cenozoic series have been adopted for the sake of convenience in presentation (that is, so as not continually to necessitate reporting a zone as, say, "upper or middle Miocene") and for conformity with policy agreed upon by Leg 6 paleontologists. Because the radiolarian zones are correlated with European Cenozoic type sections only indirectly through correlation with calcareous microfossils, the terms "lower," "middle," and "upper" are used informally and not capitalized.
It was initially agreed among Leg 6 paleontologists to regard the foraminiferal Globorotalia kugleri Zone of Bolli (1966) as the highest zone of the Oligocene, taking its top as the Oligocene-Miocene boundary. To approximate this convention, the top of the radiolarian Lychnocanium bipes Zone-correlated in part at least with the Glogorotalia kugleri Zone by Riedel and Sanfilippo (in press )-is taken as the Oligocene-Miocene boundary.
Disagreement of ranges of species in Leg 6 with those given by Riedel and Sanfilippo are dealt with in another section.
Occurrences of Cenozoic Radiolaria in low latitude sites (Sites 53 to 60) are shown in Tables 2 and 3 . Conventions on presentation are the same as for the high latitude sites (Table 1) .
Philippine Basin
Sites 53, 54 and 60 are in the Philippine Basin west of the Mariana Trench and Ridge (inner or Iwo Jima Ridge). They produced samples well-preserved with Cenozoic radiolarians, usually strongly diluted by volcanic ash. Relatively abundant assemblages of late and middle Miocene age were obtained. Samples containing Oligocene to lower Miocene calcareous microfossils contain very rare or no Radiolaria suggesting the general absence in this region of radiolarians older than middle Miocene. The basement here appears to be no older than Oligocene.
Site 53 (18° 02.0'N, 141° 11.5'E; depth 4629 meters) A single core at Hole 53.2, from about 12 to 22 meters below the ocean floor, contains the youngest radiolarians at Site 53. At the top of the core, the occurrence of Acrobotrys tritubus indicates a position somewhat higher in the upper Miocene Ommatartus antepenultimus Zone than Core 2 of Hole 53.1, the first radio-Subsequent data (Riedel, personal larian-bearing core in that hole, from about 22 to 31 meters below the sea floor. A lower core in Hole 53.1, Core 3, from about 53 to 62 meters below the ocean floor, contains an Ommatartus antepenultimus Zone assemblage at the top with the upper middle Miocene Cannartus (?) petterssoni Zone represented throughout most of the core. Sporadic radiolarian occurrences in Hole 53.0 disagree in age with calcareous fossils and may represent drilling contamination.
Site 54 (15° 36.6'N, 140° 18.l'E; depth 4990 meters) Hole 54.0 contains also C. (?) petterssoni Zone assemblages in the top section of Core 1, from about 83 to 85 meters below the ocean floor. The lower part of Core 1 through Core 7 contains assemblages of the lower middle Miocene Dorcadospyris alata Zone from subbottom depths of about 85 to 270 meters.
Site 60 (13° 40.0'N, 145° 41.9'E; depth 3717 meters) Cenozoic Radiolaria are generally rare in samples of ashy sediments from this site, and those in the deeper cores are poorly preserved. One hole (60.0) was drilled, which recovered samples of early and middle Miocene age.
Cores 1 and 2, from about 52 to 70 meters below the sea floor, contain Cannartus laticonus and rare specimens of other species commonly found in the middle Miocene. This is confirmed by the presence of curved, flattened, as well as, bifurcating orosphaerid spines (Friend and Riedel, 1967) . At Site 53 curved, flattened spines are nearly confined to the upper middle Miocene Cannartus (?) petterssoni Zone, while evidence from Site 55.0 suggests that bifurcating spines first appear just below the base of the middle Miocene.
Cores 3, 4, 5 and 6 contain no Radiolaria.
Core 7, from about 289 to 299 meters below the ocean floor, contains rare incomplete specimens tentatively identified as Stichocorys wolffii, a species found only in the lower Miocene.
Cores 8 and 9, from about 343 to 348 meters below the ocean floor, contain S. wolffii and occasional specimens of S. delmontense and Calocycletta costata, suggesting a correlation with the upper lower Miocene zone named for the latter species.
Caroline Ridge
Sites 55, 56, 57 and 58 from an area southeast of the Mariana Trench on the northern flank of the Caroline Ridge produced ashy oozes of Neogene to Quaternary age. Radiolarians are abundant in sequences from the upper Oligocene (the apparent age of the ocean floor in this area) through middle (or possibly upper) Miocene. Samples dated late Miocene through Pleistocene on the basis of calcareous microfossils generally contain no radiolarians of those ages, but they do contain rare reworked middle and lower Miocene specimens.
Site 55 (09° 18.l'N, 142° 32.9'E; depth 2850 meters) Cores from this site provide an excellent sequence of upper Oligocene through middle Miocene radiolarians. Preservation is exceptionally good in calcareous oozes of the lower cores. Cores 1 through 4, however, from the sediment surface to about 37 meters subsurface, contain only rare radiolarians redeposited from the middle and lower Miocene in sediments of younger age based on calcareous microfossils. No Radiolaria were found in Core 5, from about 37 to 46 meters below the sea floor.
Core 6, from about 46 to 55 meters below the sea floor, contains lower and lower middle Miocene species in fair abundance, with similar abundances of curved, flattened orosphaerid spines (Friend and Riedel, 1967 The lower part of Core 4 and Core 5, from about 108 to 119 meters below the sea floor, contains assemblages of the lower middle Miocene Dorcadospyris alata Zone. Reworked specimens are very rare, except for Stichocorys wolffii, which-as noted in Hole 55.0may range higher in this area.
Cores 6 through 9, from depths of about 187 through 223 meters, contain radiolarians of the upper Oligocene Lychnocanium bipes Zone, as does the centerbit sample raised before attempting Core 11, apparently from a subbottom depth of about 270 meters. Occurrences of Theocyrtis annosa in these L. bipes Zone assemblages (and at Site 57) suggest that these samples range lower in the zone than those of the same zone from Site 55.
Site 57 (08° 40.9'N, 143° 32.0'E; depth 3300 meters) Samples from two of the three holes drilled at this site contain abundant, well-preserved radiolarian faunas. As at Sites 55 and 56, assemblages are in place in samples older than upper Miocene, but they are lacking or reworked in upper Miocene and younger sediments.
Core 1 of Hole 57.0 contains radiolarians of the upper Oligocene L. bipes Zone, from about 298 to 302 meters below the ocean floor. These are the only samples containing the delicate species Artophormis gracilis. The presence also of Theocyrtis annosa and Dorcadospyris papilio suggests that these cores are older than those with Lychnocanium bipes Zone assemblages from Site 55, and probably equivalent to those from Site 56.
The center-bit sample raised before Core 2 of Hole 57.0, from a presumed depth of 328 meters, also contains species of the L. bipes Zone. Cores 2 and 3 contained basalt. Samples from this site contain lower Miocene species in one core while two other cores contain reworked lower or middle Miocene specimens in younger sediments.
A small core catcher sample available from Hole 58.0, from about 14 to 20 meters below the ocean floor, contains no Radiolaria.
Radiolaria are very rare in Core 1 of Hole 58.1, from about 0 to 9 meters subbottom. Lower or middle Miocene species were apparently reworked into younger sediments. Traces of sample obtained from depths of about 172 to 173 meters below the sea floor contain no Radiolaria (Cores 2 and 3).
A single core from Hole 58.2, from about 137 to 143 meters below the ocean floor, contains radiolarians of the lower Miocene Calocycletta virginis Zone.
Abyssal Pacific
Site 59 is on the deep ocean floor east of the Mariana Trench and is separated from the Caroline Ridge to the south by a fracture zone. Cenozoic radiolarians here are related biogeographically to other equatorial faunas.
Site 59 (11° 46.8'N, 147° 34.9'E; depth 5554 and 5547 meters) Radiolaria from various Cenozoic horizons occur in samples from one hole. From another hole, lower Miocene radiolarians of variable abundance and preservation are found in brown clays. One core contains a relatively well-preserved Cretaceous assemblage as well.
No samples were recovered from Hole 59.0.
Cores 1 and 2 of Hole 59.1 were also unsuccessful. Core 3, from about 52 to 61 meters below the sea floor, contains a mixed assemblage with species representative of Quaternary, Miocene, Eocene and Cretaceous strata.
From Hole 59.2 a sequence of six cores from subbottom depths of about 89 through 135 meters was obtained. They all contain species of the upper lower Miocene Calocycletta costata Zone.
Discussion
In general, the sequence of radiolarian datum levels in these low latitude Cenozoic samples is similar to that previously reported from equatorial regions with allowances for normal preservation and sampling deficiencies. There are minor differences in the sequence reported here in Tables 2 and 3 , but the zones based on these levels by Riedel and Sanfilippo (in press ) are applicable, with confidence, to the Leg 6 samples. A few major differences in species ranges warrant attention, however; and, previously undocumented ranges of some species provide potentially new datum levels for future subdivision of the existing zones.
In the upper Miocene Stichocorys delmontense has, until now, appeared to reach extinction at about the level which it evolves into S. peregrina at the base of the S. peregrina Zone (Figure 2 ). In the samples from Site 53 (Table 2) , S. peregrina appears lower in the section near the base of the Ommatartus antepenultimus Zone, assuming other datum levels are in normal sequence. Both S. peregrina and S. delmontense appear together throughout much of that zone, but S. delmontense reaches its extinction below the top of the O. antepenultimus Zone-well below its previously reported last appearance. Thus, it appears that at these latitudes in the western Pacific, S. peregrina evolved much earlier than in previously studied regions; and, it persisted with its ancestor S. delmontense, which also reaches an earlier extinction here. If, as is suggested, S. peregrina first evolved in this region, it is as yet difficult to understand how the sequence observed in other areas originated. Although few samples from the high latitude sites contain S. delmontense, the sequence there seems to be as previously reported.
At Sites 54 (Table 2 ) and 55 (Tables 2 and 3 ) Stichocorys wolffii ranges above the level of the first appearance of Dorcadospyris alata, its normal extinction level (Riedel and Sanfilippo, in press, Figure 3 ).
Several species whose ranges have not previously been recorded in detail offer potentially new datum levels for a future subdivision of the radiolarian zonation. These species and the tables in which the limits of their ranges appear are as follows: 1) Spongodiscids, an undescribed elliptical species, appear to evolve from an undescribed circular species- Table 2 . 2) Calocycletta sp. cf. C. virginis-Tab\z 3.
3) Theocorys spongoconus-Tab\e 3.
Sanfilippo and Riedel (in press) have recently discussed several genera of closed theoperid radiolarians. Occurrences of several of these species are recorded for samples selected to indicate the possible limits of their ranges in Leg 6 samples. Limited available time did not permit comprehensive treatment of most of these forms. Lithopefa spp. are recorded in Tables 1 and 2 . Cyclampterium pegetrum and C. leptetrum are recorded in Table 3 . C. tanythorax and C. brachythorax were not recognized, but a more thorough search may disclose their presence in these samples.
As discussed above (Site 55) and in the systematics section, the ranges of two types of orosphaerid spines can be more narrowly estimated in these samples (Tables 2 and 3 ) than in those previously reported by Friend and Riedel (1967) .
SYSTEMATICS, CENOZOIC RADIOLARIA
The systematics in this report follow closely the scheme used by Riedel and Sanfilippo (in press) and Sanfilippo and Riedel (in press) which contain more extensive synonymies for several of the species than are presented here.
Order POLYCYSTINA Ehrenberg
Polycystina Ehrenberg, 1838, emend. Riedel, 1967b, p. 291. Suborder SPUMELLARIA Ehrenberg, 1875 Family ACTINOMMIDAE Haeckel 
Family SPONGODISCIDAE Haeckel
Spongodiscidae Haeckel, 1862, emend. Riedel, 1967b, p.295. Two undescribed forms referable to the family spongodiscidae have been tabulated in the results presented here because of their potential stratigraphic value, although complete species descriptions are not yet possible.
A species referred to in Table 2 as "elliptical spongodiscid" (Plate 1, Figure 10 ) is a discoidal form, elliptical in outline with a thickened spongy outer zone, a thickened spongy long axial zone joining the outer zone at the ends and separated from it in the short axis by parallel thinner spongy zones. This species may have evolved during the upper Miocene from a discoidal form (Plate 1, Figure 8 ) called "circular spongodiscid" in Table 2 through an intermediate form illustrated in Plate 1, Figure 9 .
Family OROSPHAERIDAE Haeckel, 1887 Genus Oroscena Haeckel Friend and Riedel (1967) point out the stratigraphic significance of species of this genus with spines of certain shapes. During the examination of these samples, two forms of detached orosphaerid spines were recorded in Tables 2 and 3 . Curved, flattened forms, here called "curved, flat Oroscena spines" (Plate 3, Figure 7 ), appear to be restricted to the upper middle Miocene (approximately the Cannartus (?) petterssoni Zone). Digitately branched forms, here called "bifurcate Oroscena spines" (Plate 3, Figure 1) , are found in upper lower to lower upper Miocene samples.
Suborder NASSELLARIA Ehrenberg, 1875 Family ACANTHODESMIIDAE Haeckel, 1862 Acanthodesmiidae, Haeckel; Riedel, 1967b, p. 296 .
GenusDorcadospyris Haeckel, 1881
Dorcadospyris ateuchus (Ehrenberg) (Plate 4, Figure 6 ): Ceratospyris ateuchus Ehrenberg, 1873, p. 218 . Cantharospyris ateuchus (Ehrenberg); Riedel, 1959, p. 294, Plate 22, Figures 3 and 4 . Dorcadospyris ateuchus (Ehrenberg); Riedel and Sanfilippo, in press, Plate \5, Figure 4 . Figure 2) : Brachiospyris alata Riedel, 1959, p. 293, Plate 1, Figures 11 and 12. Dorcadospyris alata (Riedel) ; Riedel and Sanfilippo, in press, Plate 14, Figure 5 .
Family THEOPERIDAE Haeckel Theoperidae Haeckel, 1881 , emend. Riedel 1967b , p. 296. Genus Theocorys Haeckel, 1881 : Description: Cephalisis subspherical, thick-walled, with rare small pores; it commonly bears a stout, conical horn which is very broad at the base and is very short in some specimens. Thorax is subspherical to pyriform, thick-walled, with circular pores that are framed, giving the surface a rough appearance. Thoracic pores are usually irregularly arranged, but diagonally aligned in some specimens. Thorax terminates in a constricted mouth which is surrounded by the top of the abdomen. Abdomen spongy, inverted conical; it is variable in length but usually as long as the length from apex to termination of thorax; termination irregular; abdomen wall is usually thinner than thoracic wall.
Dimensions: Based on ten specimens from samples 55.0-11-CC and 55.0-12-5, 67 to 69 centimeters: Length to termination of thorax is 100 to 120µ, maximum width is 95 to 108µ, and width of thoracic mouth is 35 to 45µ.
Remarks: The ancestry of this species is not known, but it may be related to such species as Eusyringium lagena (Ehrenberg) and Eusyringium fistuligirum (Ehrenberg) (see Riedel and Sanfilippo, in press Stichocorys delmontense (Campbell and Clark) (Plate 2, Figure 4) : Eucyrtidium delmontense Campbell and Clark, 1944a, p. 56, Plate 7, Figures 19 and 20; Riedel, 1952, p. 8, Plate 1, Figure 5; Riedel, 1957a, p. 93 . Stichocorys delmontense (Campbell and Clark); Riedel and Sanfilippo, in press, Plate 14, Figure 6 .
Stichocorys peregrina (Riedel) (Plate 2, Figure 13 ): Eucyrtidium elongatum peregrinum Riedel, 1953, p. 812, Plate 85, Figure 2; Riedel, 1957a, p. 94. Stichocorys peregrina (Riedel) ; Riedel and Sanfilippo, in press . Stichocorys diploconus (Haeckel) (Plate 2, Figure 6 ): Cyrtocapsa diploconus Haeckel, 1887 , p. 1513 . Stichocorys diploconus (Haeckel) ; Sanfilippo and Riedel, in press, Plate 1, Figures 31 and 32 .
Remarks: The abundance of this species in Leg 6 samples is not known with confidence. It is illustrated to indicate its presence.
Genus Cyrtocapsella Haeckel, 1887
Cyrtocapsella tetrapera Haeckel (Plate 2, Figure 3) : Cyrtocapsa tetrapera Haeckel 1887, p. 1512, Plate 78, Figure 5 ; (cf.) Nakaseko, 1955, p. 119, Plate 11, Figure 7 Cyrtocapsella elongata (Nakaseko) (Plate 2, Figure 1) : Theocapsa elongata Nakaseko, 1963, p. 185, Plate 3, Figures 4 and 5. Cyrtocapsella elongata (Nakaseko) ; Sanfilippo and Riedel, in press, Plate 1, Figures 11 and 12. Cyrtocapsella japonica (Nakaseko) (Plate 2, Figure 2) : Eusyringium japonicum Nakaseko, 1963, p. 193, text-Figures 20 and 21, Plate 4, Figures 1, 2 and 3 . Cyrtocapsella japonica (Nakaseko) ; Sanfilippo and Riedel, in press, Plate 1, Figures 13, 14 Figure 12) : Lithopera bacca Ehrenberg, 1872a, p. 314; 1872b, Plate 8, Figure 1 ; Nigrini, 1967, p. 54 , Plate 6, Figure 2 ; Sanfilippo and Riedel, in press, Plate 1, Figure 29 . Calocycletta sp. cf. C. virginis Haeckel (Plate 5, Figure  3 ): This form was figured by Riedel and Sanfilippo (in press, Plate 14, Figure 11 ). It differs from C. virginis principally in having feet which are triangular, shovelshaped, rather than lamellar. The exact limits of the species have not yet been worked out.
Genus Lamprocyclas Haeckel, 1882
Lamprocyclas heteroporos Hays (Plate 1, Figure 1) : Lamprocyclas heteroporos, Hays, 1965, p. 179 , Plate 3, Figure 1 . Lamprocyclas heteroporos ? Hays, in press, Plate 1, Figure 3 .
GenusEucyrtidium Ehrenberg, 1847
Eucyrtidium calvertense Martin (Plate 1, Figure 3) : Eucyrtidium calvertense Martin, 1904, p. 450, Plate 130, Figure 5; Hays, 1965, p. 181 , Plate 3, Figure 4 ; Hays, in press, Plate 1, Figure 6 .
Eucyrtidium matuyamai Hays (Plate 1, Figure 4) : Eucyrtidium matuyamai Hays, in press, Plate 1, Figures 7, 8 and 9 .
Eucyrtidium tumidulum Bailey (?) (Plate 1, Figure 2) : Eucyrtidium tumidulum Bailey, 1856, p. 5, Plate 1, Figure 11 . Eucyrtidium tumidulum ? Bailey; Hays, 1965, p. 181, Plate 3, Figure 7 .
This species bears a lateral cephalic tubule and thus belongs in the family Artostrobiidae Riedel (1967a) , but is temporarily retained in this genus until its true generic relationship can be determined.
Family CANNOBOTRYIDAE Haeckel Cannobotryidae Haeckel, 1881 , emend. Riedel, 1967b , p. 296. Genus Acrobotrys Haeckel, 1881 Acrobotrys tritubus Riedel (Plate 2, Figure 10) : Acrobotrys tritubus Riedel, 1957, p. 80 , Plate 1, Figure  5 .
MESOZOIC RADIOLARIA
Mesozoic radiolarians occur in samples from 6 of the 17 sites drilled on Leg 6. They were generally encountered in or near the bottom of holes associated with cherts or similar silicified rocks which eventually prevented further drilling. Therefore, it was never possible to obtain a sequence of pre-Tertiary radiolarians showing evolutionary changes.
Samples from the high latitude sites (45, 46, 49, 50, 51, 52) are poorly preserved. The original skeletons are replaced and infilled with crystalline silica leaving only the gross external features preserved. Because only external topography is preserved, the specimens from these sites are illustrated with scanning electron micrographs, which offer great advantages in resolution and depth of field for expression of surface features. Specimens were coated with go Id-palladium and examined on a Japan Electron Optics Laboratory Company model JSM-II scanning electron microscope. These photos, made from smear mounts, are intended to give a general idea of the state of preservation and the kinds of forms present, and they are not necessarily representative of the most common or important forms.
At present, these poorly preserved forms cannot be identified to the species and seldom to the genus level. Names cannot be used with great precision and the following comments are intended to convey the sense in which taxonomic names were used for shipboard work and retained in the Site Reports and Plate captions. The genus name Dictyomitra is applied to slender, conical multi-segmented forms (Plate 9, Figures 2, 3,  6) , which are reasonably similar to Dictyomitra multicostata Zittel and are usually restricted to costate forms. Somewhat less similar forms, which are still costate and include broader conical (Plate 10, Figure 2 ; Plate 9, Figure 4) shapes, generally assigned to this genus in older literature are designated "Dictyomitra. " Nassellarian forms (for example, Plate 11, Figure 2 ) with a large terminal segment preceded by much smaller segments in a conical portion (often with step-like segment outlines) which have often been referred to the genera Stichocapsa orDicolocapsa in older literature are designated "Stichocapsa." Forms belonging to the genus Hemicryptocapsa have probably also been included in this "Stichocapsa" group. They appear to be most common in lower Cretaceous and Jurassic assemblages. Spherical or slightly elongate forms with two opposite polar spines are designated Stylosphaera (Plate 10, Figure 3 ). Spherical forms with regular protuberances of the shell wall are referred to the genus Conosphaera.
While the forms in these poorly preserved assemblages are clearly Mesozoic, it is usually not possible to say with great confidence whether they are Cretaceous or Jurassic.
A sample from Site 59 contains Cretaceous radiolarians of substantially better preservation. Internal structures are preserved and the specimens have been studied and illustrated by standard transmitted light optical techniques. Some specimens appear to be markedly better preserved than the majority, suggesting the possibility that two different horizons are represented in this sampie.
Site 45 (24° 15.9'N, 178° 30.5'W; depth 5508 meters) A few specimens of Mesozoic radiolarian forms were obtained from rock fragments, and others can be observed in chert chips from the core catcher sample (the only recovery) from 45.1-3. They include some possible pseudoaulophacids, a group apparently restricted to the Cretaceous. Most of the free specimens are poorly preserved as quartz infillings although some are moderately well-preserved. Some specimens in the chert appear to be pyritized. The Mesozoic specimens occur in hard rock fragments distributed throughout the soft clays that constitute the bulk of the core, a mixture probably due to the drilling process.
Identifiable forms include Dictyomitra spp. (Plate 9, Figure 6 ), "Stichocapsa" sp. (Plate 11, Figure 2 ), and saturnalins with spiny rings (Plate 11, Figure 1 ). Numerous spherical forms are also present.
Site 49 Figure 4) , Pseudoaulophacus sp., Conosphaera sp., spiny-ringed saturnalins, spongodiscids, and hagiastrins. Numerous spherical forms are also present.
The presence of pseudoaulophacids suggests a Cretaceous rather than Jurassic age.
Site 51 (33° 28.5'N, 153° 24.3'E; depth 5981 meters) The following samples contain poorly preserved (quartz infilled) Mesozoic radiolarians: 51.0-1-CC, 123 meters below sea floor, and 51.0-2-CC, 132 meters below sea floor.
Identifiable forms include Dictyomitra spp., Pseudoaulophacus sp. and spiny-ringed saturnalins. Numerous spherical forms are also present.
Site 52 (27° 46.3'N, 147° 07.8'E; depth 5744 meters)
The following samples contain poorly preserved (quartz infilled) Mesozoic radiolarians: 52.0-7-CC, 64 metersbelow sea floor; 52.0-8-CC, 65 meters below sea floor; 52.0-9-CC, 66 meters below sea floor; and, 52.0-10-CC, 69 meters below sea floor.
Among identifiable forms are "Dictyomitra" spp., Dictyomitra sp. cf. D. multicostata, "Stichocapsa" spp., and spiny-ringed saturnalins. Numerous spherical forms are also present.
Dictyomitra multicostata and similar forms are probably restricted to the Cretaceous.
Site 59 (11° 46.8'N, 147° 34.9 'E; depth 5554 and 5547 meters) Helen P. Foreman kindly made a preliminary examination of Cretaceous radiolarians from the core catcher sample from Hole 59.2, Core 5. The remarks made here are based mainly on her notes, but the author accepts full responsibility for any errors of statement or interpretation. Based on the following evidence, the sample is judged to be of Campanian age:
1) The similarity of this assemblage to those of a low Santonian sample from Trinidad (Marac 1) and a Santonian-Campanian sample from Cuba (B 191) (sample localities in Foreman, 1968) . 2) The presence in this sample of a form (Plate 8, Figure 13 ) similar to Solenotryma dacryodes described from Maestrichtian-Campanian samples by Foreman, 1968. 3) The presence of the form (Plate 6, Figures 8, 9 and 10) which is common in the Campanian Pierre Shale of South Dakota. 4) The presence of Dictyomitra sp. with expanded third or fourth segment (Plate 8, Figure 2 ).
This assemblage has many forms in common with one encountered in samples from Leg 4 at Site 24 (Riedel and Sanfilippo, in press, Plates 1, 2 and 3) from the western equatorial Atlantic Ocean.
Further comments on individual forms are included in the captions to Plates 6, 7 and 8.
and Sanfilippo, A., (in press 
EXPLANATION OF PLATES
Unless otherwise noted, figures on the plates are optical photographs made with transmitted light.
Following specimen identification, the DSDP sample number is given. Slide numbers are given in cases where there is more than one slide for a given sample. Specimens are located on slides by means of England Finder coordinates (Riedel and Foreman, 1961) . The England Finder slide is always used with its label to the observers left. The letter following the England Finder coordinates indicates whether the specimen slide label was to the observers left (L) or right (R). hoco Stic EQUATORIAL RADIOLARIA Riedel and Sanfilippo (in press), Hays et al. (1969) ü § S3 t Figure 2 .
Ommatartus antepenultimus Zone
Cannartus petterssoni Zone
Dorcadospyris data Zone
Calocycletta costata Zone
Calocycletta virginis Zone
Lychnocanium bipes Zone
Theocyrtis tuberosa Zone Cf. Riedel and Sanfilippo, in press, Plate 3, Figure 13 .
Figure 12
Cryptocapsa (?) sp. Slide 3, W 56/0, R.
Figure 13
Hemicryptocapsa sp. Slide 3, E 55/3, R.
Figure 14
Gongylothorax verbeeki (Tan Sin Hok). Slide 1, Q 13/4, L. Figure 15 Spongodiscid, gen. et sp. indet. Slide 3, E 31/2, R. 
